Rooting of cuttings is very important for production of economically important plants. We produced thousands of plantlets in Taxus chinensis var. mairei using the technology of rooting of cuttings and identified two types of rooted cuttings, one with low rate of root formation and another with high rate of root formation. To determine the physiological role of antioxidative enzymes and microRNAs during the process of rooting, we measured the levels of these antioxidative enzymes and microRNAs in the stem portion, needles, roots, and basal portion of cuttings. Compared to the cuttings with low rate of root formation, cuttings with high rate of root formation had higher expression of polyphenoloxidase (PPO), catalase (CAT), peroxidase (POD), ascorbate peroxidase (APOX), glutathione reductase (GR), and superoxide dismutase (SOD) in the adventitious roots and basal portion of the rooted cuttings 77 days after planting. In the basal portion of cuttings, the content of thiobarbituric acid reactive substances (TBARS) and total phenols were decreased and the content of antioxidants was increased, but they did not changed in the needles of cuttings during planting. Analysis of microRNAs by quantitative real-time PCR demonstrated that expression of miR162, miR408, and miR857 increases in the basal portion of cuttings, but not in the stem portion of cuttings, 77 days after planting. Expression of miR408 and miR857 were also increased in the needles of cuttings 77 days after planting. Changes of these antioxidative enzymes and microRNAs associated with the rooting features of T. chinensis var. mairei cuttings and their functions have been discussed. 
Introduction
Rooting of cuttings is very important for large-scale propagation of economically important plant species [1] [2] [3] [4] . Efficient propagation of these economically important plants is dependent on the efficiency of adventitious root formation in cuttings [5] [6] [7] . Cuttings of Taxus [5] and Taxus x media var. Hicksii [6] . In addition, the endophytic fungi in the bark of Therefore, we examined the expression of miR162, miR408, and miR857 during the process of in vitro rooting in T. chinensis var. mairei cuttings.
The aim of this study is to elucidate the effect of antioxidative enzymes PPO, CAT, POD, APOX, GR, and SOD and microRNAs miR162, miR408, and miR857 on the rooting ability of cuttings of T. chinensis var. mairei.
Expression levels of PPO, CAT, POD, APOX, GR, SOD, miR162, miR408, and miR857 in the stem portion, needle, roots, and basal portion of cuttings with high rate of root formation were compared with those of cuttings with low rate of root formation. The high quality cDNA were prepared using a TaqMan® 
Materials and methods

Plant Material and Cuttings
Analysis of Expression of microRNAs
For the analysis of microRNAs (miR162, miR408, and miR857) in samples, the extraction procedure was used as previously described 
Statistical Analyses
Mean values were used to determine the significant differences among different groups with the Least Significant Difference test at 5% level of probability.
Statistic analysis of data was performed by Student's t-test or one-way ANOVA using GraphPad Prism 6
(GraphPad Software Inc., CA). Percentage of rooting types (Fig. 1c) , Number of adventitious roots per cuttings (Fig. 1d) , number of branch per cuttings (Fig. 1e) , and growth rate (Fig. 1f) (Fig.5g) and roots (Fig. 5j ), but expression of miR857 significantly increased in needles (Fig.5i) and roots ( Fig. 5l ) of SR cuttings, compared to NR cuttings changed in roots (Fig.5k) , but significantly increased in needle (Fig. 5h) 
Results
Adventitious Root Formation in cuttings of
Conclusion
In the present study, changes in the levels of antioxidative enzymes and microRNAs during the process of rooting were observed in the cuttings of T. 
